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(54) Bottle and process for manufacturing same 

(57) Disclosed is a bottle (1 ) capable of absorbing 
deformation strain caused by variation of capacity, 
which is easy for lifting up and carrying because of its 
recessed portions for gripping and is excellent in drop- 
ping strength and capable of preventing the buckling 
phenomenon while maintaining moldability and light- 
weight property as well as a process for producing the 
handy bottle. The bottle (19) is featured by having the 
recessed portions for gripping (6) on both side of a body 
portion (3) thereof encompassed within a plane portion 
(7). The process for producing the bottle (1) is featured 
by allowing movable inserts capable of molding the re- 
cessed portions for gripping (6) to be on standby in the 
position at 2.0-2.6 times 1/2 of the central diameter R 
of a preform from the central axis of the preform, i.e. 
1/2Rx(2.0 to 2.6), and allowing the movable inserts to 
proceed toward the deepest portions of the recessed 
portions for gripping (6) in the course of blow molding. 



FIG. 1 
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Description 

[BACKGROUND OF THE INVENTION] 
5 1 . Field of the Invention: 

[00011 The present invention relates to a handy bottle provided with a pair of recessed portions for gripping and a 
Process for producing same. More particularly, the present invention relates to a handy bottle featured firstly in that 
the periphery of the recessed portions for gripping on both sides (the wording "both sides" will be explained in detail 

io hereinafter) are surrounded with a plane portion to absorb deviation in capacity of the contents caused by expansion 
or shrinkage of the bottle, and secondly in that the shortest distance between the deepest portion of the recessed 
portions for gripping on both sides is 50% or less of the diameter of the body portion while the shape in diametncal 
cross section of the recessed portions for gripping is approximately bilaterally symmetrical to a straight line passing 
through the body axis and the deepest portion. 

is [0002] The present invention relates also to a process for producing a handy bottle, which is featured by involving 
the steps of blow molding a bottle, while previously allowing movable inserts for molding the recessed portions for 
gripping to be on standby in a position at 2.0-2.6 times 1/2 of the central diameter of a preform from the central axis 
of the preform, and allowing the movable inserts to proceed toward the deepest portion of the recessed portion for 
gripping in the course of the blow molding. 
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2. Description of the Prior Art: 



[0003] A bottle made of a synthetic resin provided with a recessed portion easy for griping, i.e. a handy bottle, finds 
it useful as a container for edible oils, condiments or seasonings of a relatively large volume. As the bottle is usually 
23 charged with the contents at a high temperature, an inner space of the bottle after cooling becomes more or less 
vacuum state. In case of a bottle provided with the recessed portions for gripping, it is naturally limited in the places 
where reduced pressure absorbing panel is provided, as compared with an ordinary bottle, so that deformation tends 
to take place in the body portion including a labeling portion. Thus, various counteimeasures have been made to avoid 
such defect. 

30 [0004] A handy bottle of this type has become handy by providing it with recessed portions for gripping to the body 
portion thereof, without using any separate foreign parts, in accordance with the request for saving cost and resource 
and for environmental problems. As the result, various countermeasures have been applied to avoid deterioration of 
strength In such handy bottle, however, the so-called "buckling phenomenon" (a phenomenon of the recessed portions 
for gripping being pushed outward) tends to take place by impact at the time of dropping the bottle filled with the 

35 contents or by pressurizing the bottle at the time of checking any pinhole on manufacturing the bottle, so that too deep 
recessed portions for gripping cannot be molded. In case of a handy bottle devoid of such deep recessed portion, the 
bottle may still be easy for carrying but a considerable gripping power will be necessary instead. Thus, such handy 
bottle is not fully satisfactory in aspect of easiness for carrying and pouring the contents. 

[0005] On consideration of the known conventional art. a technical idea of such handy bottle is known as shown in 
40 the accompanying Figs. 19 and 20 wherein the notation a stands for a handy bottle, b for a shoulder panel, c for a 
back surface panel, and d for a bottom portion. In this case, any deforming power applied to the bottle is absorbed by 
the so-called panel effect of the panels provided in the shoulder, the back surface and the bottom portion to avoid 

deformation of a labeling portion. 

roooei This handy bottle a having a body portion f is circle in cross section and is inwardly recessed at the opposing 
45 two points of circle in cross section to form a vertically longer recessed portion g. A location of the two points where 
the bottle is inwardly recessed to form the recessed portions for gripping h is referred to herein as "both sides" of the 
bottle looking cylindrical in front view. The recessed portions for gripping g are provided with a plurality of reinforcing 
ribs h having protuberant top portions i, which extend across the recessed portion for gripping g. A gnpping side (back 
side) of the bottle having a body portion c is provided with a plurality of reinforcing ribs J for preventing the buckling 
so phenomenon. 

[0007] As shown in the accompanying Fig. 21 , a handy bottle a-1 is also known (Japanese Utility Model Publn. No. 
Hei 4-20727) which has a body portion f provided on both sides thereof with opposing recessed portions c to form a 
gripping portion g. On the back side of the gripping portion g, a plurality of recessed reinforcing ribs h are formed which 
are orthogonally crossed with a central axis T of the bottle, and each of the ribs h forms a recessed portion i in the 

55 central portion thereof . -«,.„-» 

[0008] As another prior art, a handy bottle a-2 is known (Japanese Laid-open Patent Appln. No. Hei. 6-561 38). which 
has a construction such that the bottle is recessed on both sides of a body portion f to form a pair of recessed portions 
for gripping c as shown in Fig. 22, and a reinforcing rib j in peripheral direction is formed from the lower part of the 
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recessed portions for gripping c. 

[0009] Also known is a bottle structure as shown in Fig. 23 wherein one side portion p of a handy bottle a-3 made 
of a synthetic resin where a label k is to be applied is made thicker in thickness while the other side portion m opposing 
to the side portion p is made thinner in thickness, the side portion m is provided with a reduced pressure-absorbing 
panel n capable of absorbing strain of the bottle a-3 under reduced pressure while the side portion m becomes protu- 
berant from the side surface of the bottle a-3 to form a gripping portion o of a mountain shape in cross section and the 
back portion of this gripping portion acts as a reduced pressure-absorbing panel n (Japanese Utility Model Publn No 
Hei. 4-23766). 

[0010] Further, a handy bottle as shown in Fig. 24 is known wherein a handy bottle *-4 having a body portion b is 
recessed inwardly from both sides of the body portion b to form a pair of opposing recessed portions for gripping c a 
plurality of lateral ribs k are formed on the wall of a rear body portion between the pair of the recessed portion for 
gripping c while the recessed portion for gripping c is recessed inwardly by a rear slope I continuing from the end of 
the lateral rib k and a large curved surface continuing from the end of the lateral rib k to the wall of a front body portion 
n or recessed inwardly by a large curved surface continuing from the end of the lateral rib k to the wall of the front body 
portion m (Japanese Laid-open Patent Appln. No. Hei. 10-139028). 

[0011] Such handy bottle is usually molded in such manner that a preform is inserted into a metal mold for blow 
molding which has been provided in opposing state with a pair of movable inserts capable of molding recessed portions 
for gripping, the preform is allowed to expand by stretching and blowing after heating the preform for softening and 
when the volume becomes almost equal to 100% of the capacity of the metal mold, a pair of the movable inserts 
charged into the metal mold for blow molding are moved and pushed into the deepest position for forming the recessed 
portions for gripping thereby forming the recessed portions for gripping. 

[0012] The handy bottle thus manufactured becomes thicker in thickness in the deepest portion of the recessed 
portion for gripping while becoming thinner in both side portions, thus making a tendency of unbalance in lateral direc- 
tion. Moreover, the bottom portion becomes thicker and a heal portion just above the bottom portion becomes thinner, 
thus making a tendency of unbalance in vertical direction. 

[0013] Consequently, the so-called buckling phenomenon takes place by impact at the time of dropping the bottle 
or by pressuring the bottle at the time of checking any pinhole so that too deep recessed portions for gripping cannot 
be molded. Even in case of a handy bottle devoid of such deep recessed portions for gripping, the bottle may still be 
easy for carrying but a considerable gripping power will be necessary instead. Thus, such handy bottle cannot be said 
to be fully satisfactory. 

[0014] In consideration of such problems raised in the manufacture of handy bottles, a method for manufacturing 
handy bottles, which prevents the tendency of becoming thinner in both side portions, is known (Japanese Laid-open 
Patent Appln. No. Hei. 2-72925). According to this method, a preform is expanded by stretching or blowing after it is 
heated and softened whereby its volume reaches to at least 80% but not more than 1 00% of the capacity of a metal 
mold for blow molding, and at this moment a pair of movable inserts mounted to the metal mold are allowed to proceed 
and pushed into the deepest portion where the recessed portions for gripping is formed thereby forming the recessed 
portion to prevent a tendency of making both side portions thinner. 

[Disclosure of the Invention] 

1 . Problems to be solved by the Invention; 

[0015] In case a liquid having a large variation in its volume such as an alcohol, especially whiskey of a high alcohol 
concentration is adopted as contents of a handy bottle a as shown in the foregoing Figs. 19 and 20 however, it has 
become evident that a conventional shoulder panel b, back surface panel c and a bottom portion d can no longer 
absorb deformation strain caused by reduce pressure so that a phenomenon of forming recess Is found in a labelina 
portion c. 9 

[0016] This handy bottle a is increased in the buckling strength by reinforcing ribs d formed in the recessed portions 
for gripping c, thus exhibiting the technical effect that the buckling phenomenon hardly takes place. However the 
recessed portions for gripping c cannot reach to the depth necessary for facilitating to lift up the bottle only by the 
reinforcing ribs d. Moreover, the depth is compensated with the reinforcing ribs d, thus resulting in diminishing the 
effect of facilitating to lift up the bottle. In addition to this effect, the shape in cross section of the recessed portions for 
gnppmg c of this handy bottle a is not bilaterally symmetrical to the straight line passing through the central axis of the 
bottle so that a problem of deviation in thickness (whitening due to super-stretching) tends to take place. 
[0017] Furthermore, a handy bottle a-1 as shown in Fig. 21 , which has a technical effect that deformation hardly take 
place and the bottle is easy for carrying when the recessed portions for gripping c are strongly grasped, fails to act 
effectively on the buckling phenomenon that is regarded as a reverse phenomenon and involves a problem due to the 
shape, i.e. the shape of the recessed portions for gripping c in diametrical cross section is bilaterally asymmetrical to 
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the straight line passing through the central axis of the bottle, deviation in thickness tends to occur during molding. 
[0018] The handy bottle a-2 as shown in Fig. 22 has an angle exceeding 90° in diametrical section of the recessed 
portion for gripping c so that the bottle affords almost no hold for fingers, and the recessed portions for gripping c only 
accept one or two fingers on single side so that it will be hard to lift up the bottle unless strong grasping power be 

5 applied. Thus, it is not practical if the bottle has a large capacity of, for example, 2.7 liters. 

[0019] In case the handy bottle a-3 as shown in Fig. 23 is at least effective since a back portion of the grip portion 
c forms a reduced pressure-absorbing panel n, which can deal with variation of volume. However, this handy bottle a- 
3 wherein one side portion p to which a label k is attached is thicker while the other side portion m is thin, and the thin 
portion provided with the reduced presuure-absorbing panel n serves to deal with variation of volume is against the 

10 request for saving cost and resource, and for environmental problems. Accordingly, the use of this bottle is limited to 
a special purpose and the reduced pressure-absorbing panel alone is supposed to be insufficient for large variation of 
volume. In addition, the grip portion c is formed as a recessed portion and is positioned in the thin other side portion 
m so that the so-called buckling phenomenon may tae place in this structure. 

[0020] The handy bottle a-4 as shown in Fig. 24 has a merit that it is well fit for fingers and can be lifted up and 
is operated by hand and that if the recessed portions for gripping c are strongly grasped, deformation of the bottle hardly 
occurs and ease in carrying is warranted. However, this bottle is not effective to a reverse phenomenon, i.e. the buckling 
phenomenon, and its depth in the recessed portions for gripping c is not sufficient for carrying. As in the case of Figs. 
19 and 20, moreover, the shape in cross section of the recessed portions for gripping c is bilaterally asymmetrical to 
the straight line passing thorough the central axis of the bottle so that there may be a problem that deviation in thickness 
20 takes place at the time of molding the handy bottle a-4. 

[0021] In consideration of the aforesaid conventional prior art in the aspect of a process for manufacturing bottles, 
it has been made manifest that a handy bottle obtained by pushing forward a pair of the movable inserts when the 
volume of a preform reaches at least 80% but not more than 1 00% of a metal mold for blow molding is more or less 
improved in solving the problem of deviation in thickness, but still fails to improve the tendency of deviation in thickness 
25 completely; thicker in the deepest portion of the recessed portions but thinner in both side portions. 

2. Summary of the Invention: 

[0022] Accordingly, it is an object of the present invention to provide a handy bottle that absorbs deformation strain 
30 caused by variation of volume while maintaining moldability and lightweight property, and is easy for carrying because 
of its recessed portions for gripping. 

[0023] It is another object of the present invention to provide a handy bottle excellent in dropping strength and capable 
of preventing the buckling phenomenon while maintaining moldability and lightweight property, which has a deep re- 
cessed portions for gripping to keep sufficient grasping function for easy lifting up or carrying even in case a bottle of 

35 a large capacity is filled fully with contents. 

[0024] It is still another object of the present invention to provide a process for producing a handy bottle excellent in 
dropping strength and capable of preventing the buckling phenomenon while maintaining moldability and lightweight 
property, which has a deep recessed portions for gripping to keep sufficient grasping function for easy lifting and carrying 
even in case a bottle of a large capacity is filled with contents, the process being featured by controlling distribution of 

40 deviation in thickness in lateral and vertical directions. 

[0025] Other and further objects, features and advantages of the present invention will become apparent more fully 
from the following description. 

3. Means for solving the Problems: 

45 

[0026] The present invention has been proposed to achieve the above object and is characterized by the following 
construction: 

[0027] In accordance with the present invention, there is provided a handy bottle which comprises a bottle made of 
a synthetic resin having a mouth finish, a body portion, and a bottom portion and provided on both sides of the body 
so portion thereof with recessed portions for gripping, characterized in that the recessed portions on both sides are en- 
compassed with a plane portion. 

[0028] In accordance with the present invention, there is provided the handy bottle wherein a label portion is posi- 
tioned in the body portion opposite to the body portion provided on both sides with the recessed portions for gripping, 
and the body portion positioned between the label portion and the recessed portions for gripping on both sides is 
55 provided with vertical ribs. 

[0029] In accordance with the present invention, there is provided the handy bottle wherein recessed lateral ribs 
extending in peripheral direction are provided in connection or adjacent to the up side end and/or down side end of 
the plane portion encompassing the recessed portions for gripping on both sides. 
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[0030] In accordance with the present invention, there is provided the handy bottle which comprises a handy bottle 
composed of a mouth finish, a body portion, and a bottom portion and provided on both sides of the body portion thereof 
with recessed portions for gripping, a minimum distance (L) between the deepest portion of the recessed portions for 
gripping being 50% or less of the diameter (D) of the body portion (I7D§50%) and a shape in diametric cross section 
central 't^tto^Wton*™* symmetrical ,0 a s,rai 9 ht line connecting the deepest portions and the 

[0031] In accordance with the present invention, there is provided the handy bottle wherein an angle (01) of the 
recessed portions or griping is within the range from 0° to 90° in diametric cross section (0°§01 §90") and an angle 
(02) formed by the l.nes connecting the deepest portion in diametric cross section of the recessed portions for qrippino 
and the central axis of the body portion is within the range from 120° to 180° (120°§02S1 80°) 
[0032] In accordance with the present invention, there is provided the handy bottle wherein a shape of the recessed 
portions for gnpping on both ends is horizontal in an axial direction. 

[0033] In accordance with the present invention, there is provided the handy bottle wherein a shape of the recessed 
portions for gripping in cross section is outwardly protuberant in an axial direction 

[0034] in accordance with the present invention, there is providedthe handy bottle wherein the length of the recessed 

W 9npP ' ng diametriC direction fe longer (C>E > in ,he central P° rti °" (C) than in the both ends (E) 
[0035] In accordance with the present Invention, there is provided the handy bottle wherein the recessed portions 
™ P ? 9 P ded W ' th outwarc "y P^uberant auxiliary ribs extending in a diametric direction thereof 
[0036] In accordance with the present invention, there is provided the handy bottle wherein the auxiliary ribs are 
three ribs arranged in an axial direction of the bottle at a given intervals. 

[0037] In accordance with the present invention, there is provided the handy bottle wherein the mass of a bottom 
portion of the bottle is 12-14.5% of the total bottlemass. m 
[0038] In accordance with the present invention, there is provided a process for producing a handy bottle which 
compnses blow molding a handy bottle having a mouth finish, a body portion and a bottom portion and provided "the 

22 tTTH, ° PPOSing reCeS8Sd P ° rti0nS for 9rippi " 9 by the aid of a metal mold - characterized in that the 

blow mo dmg of the bottle is earned out on condition that a pair of movable inserts capable of forming the recessed 
portions forgnppmg are previously on standby in a location at 2.0~2.6times 1/2 of the central diameter (R) of a preform 

iTnict T .I! ° f ^ Pr6 L° m l1/2R * 12 0 ,0 2 - 6M ' and the movab,e insarts ara a "c* a < ^ proceed toward the 
deepest portion of the recessed portions for gripping in the course of proceeding of blow molding thereby making the 
so bottom portion at least thin in thickness. ymawngine 

EU^L'w aCCOrdance with *l e present invention ' there fe Prides a process for producing a handy bottle wherein 

™~ * ? a " 0Wed t0 Pr0Ceed 31 the tine the proceedin 9 of b,ow mo,di "9 reac hes to at least 30% but not 

more than 70%of the inner capacity of the handy bottle. 

35 [Brief Description of the Drawings] 

IZ^l^^Z*™™ ,UHy be UnderSt °° d ,ram the f0, ' 0Wina "~ taka " o-^n-on w«h 

Fig, 1 is a front view showing an embodiment of the handy bottle of the present invention 
Fig. 2 is a back view showing the handy bottle of Fig. 1 , 
Fig. 3 is a side view showing the handy bottle of Fig. 1 . 
Fig. 4 is a sectional view showing the handy bottle of Fig. 3 cut along the line l-l 
Fig. 5 is a side view showing the handy bottle of Fig. 4 viewed from the line ll-ll 
Fig. 6 is a longitudinal sectional view showing the handy bottle of the present invention on use 
Fig. 7 Is a side view showing another embodiment of the handy bottle of the present invention 
Fig. 8 is a laterally sectional view showing an example of the handy bottle of the present invention on use. 
view!J ^from Je Tr^uT^ ""^ ° f the handy bott,e shown jn R * 4 <* th * P^sent invention 

Fig. 10 is a half-cut sectional view showing the handy bottle of Fig. 9 cut aJong the line Ill-Ill 
Fig. 11 is a sectional view showing a trial example of the handy bottle. 
Fig. 12 is a sectional view showing another trial example of the handy bottle 

Fig. 13 is a graph showing the relation between pressure and deviation in a pinhole check of handy bottles 
Fig. 14 is another graph showing the relation between pressure and deviation in a pinhole check of handy bottles 

invention 3 Sh ° Wln9 " ^ ^ ^ b '° W m ° ,dlng ° f thG handy bott,G of th ^ present 

Rj 16 is a partially cut out sectional view showing an example of the metal mold for blow molding of the handy 
bottle of the present invention . y y 
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Fiq 1 7 is a half cut sectional view showing the process for producing the handy bottle of the present invention^ 
Fig. 18 is an explanatory drawing showing the measuring position for Examples of the process for producing handy 
bottles. 

Fig 19 is a side view showing an example of the conventional handy bottles. 
Fig. 20 is a sectional view showing the handy bottle of Fig. 19 cut along the line IV-IV. 
Fig 21 is a side view showing another example of the conventional handy bottles. 
Fig 22 is a side view showing still another example of the conventional handy bottles. 
Fig 23 is a side view showing still further example of the conventional handy bottles. 
Fig. 24 is a side view showing yet further example of the conventional handy bottles. 

[Preferable Mode for carrying out the Invention] 

[0041] In the present invention, the time element for moving the movable inserts during blow -molding is criticaUf 
he movable inserts are allowed to work when the proceeding of blow molding .s not greater than 30% ^of the inner 
capacity of the handy bottle, the recessed portion for gripping, especially both side portions thereof w.ll be ^ntenor in 
moldings. Further, whitening of the moldings caused by super-stretching takes place. Moreover expan Sl on of the pre- 
form to the bottom part is inhibited so that the resin is short in the bottom portion to make the thicknes ; h.n 
00421 On the other hand, if the movable inserts are allowed to work when the proceeding of blow molding is at least 
70% of the inner capacity of the handy bottle, whitening of the moldings tends to take place from the deepest portion 
of the recessed potion for gripping to both side portions due to super-stretching. Further, both s.de port.ons tend to 
become thin in thickness while the bottom portion becomes thicker than the desired thckness 
r00431 The aforesaid limitation has been found on the basis of results of the inventors' repeated experiments. Above 
all it is particularly preferable to allow the movable inserts to work when the proceeding of blow moldmg reaches to 
60% (±3%) of the inner capacity of the handy bottle. Thus, distribution of thickness in lateral and vertical d.rections 
can be varied and can prevent the bottom portion becoming thick while the heal portion juat above the bottom portion 
becoming thin by controlling the timing of allowing the movable inserts to work. 

r00441 In Fig 1 showing a front view of an embodiment of the handy bottle of the present invention, the handy bott e 

1 has a mouth finish 2, a body portion 3, and a bottom portion 4. A main body 5 of the handy bottle is provided on both 
sides of the body portion 3 with recessed portions for griping 6, whteh are encompassed each wrth a plane portion 7. 
r0045] In Fig 2 ef seq., the same notations are commonly used for brevity in order to indicate the same parts. Fig 

2 is aback view of the handy bottle of Fig. 1 , while Fig. 3 is a side view of the handy bottle of Fig. 1 Fig. 4 is asect.onal 
vie^ SThe handy bottle o7 F ig. 3, while Fig. 5 is a side view of the handy bottle of Fig. 4. Rg. 6 is a long.tud.naHy 
sectional view showinq the handy bottle on use. 

Se I InTese Figs 1 ~6, the main body 5 is cylindrical in shape and the mouth finish 2 is provided with a beak 10 
and a screw portion 11 to which a bottle cap is fitted. In this example, the body portion 3 is circle in cross ^secton in 
view of a problem of strength but may be a polygonal shape in cross section. The body port.cn 3 .s provided on the 
upper part thereof with ashoulder portion panel 12 while the middle part thereof has the recessed portions ifor gr.pp.ng 
Son both sides andabacksurfacepaneMSexists therebetween. The back surface panel 13. sprov.ded on the oppose 
side with a labeling portion 14 onto which a label is attached. As shown in Fig 6, the bottom portion 4 js upwardly 
recessed to form a protuberant angular peripheral portion to protect a gate port.cn and serves to enhance dropp.ng 

rowf ThebooVportion 3 of the main body 5 is provided in a middle part thereof with the recessed portions for 
gripping 6 on both sides and the recessed portions per se are in the form of a longitudinally concave rectangle as 
shown in Fig 3 On the bottom of the concave rectangle, plural reinforcing ribs 19 are arranged at equal intervate and 
in a diametrical direction of the body portion 3. In an example shown in Fig. 3, three reinforcing ribs 19 are .used L The 
recessed portions for gripping 6 thus constructed on both sides of the body portion 3 are surrounded with the plane 
portion 7 so that the recessed portion for gripping 6 and the plane portion 7 on both sides of the body port.on 3 as . . 
whole function as a panel, and this panel effect serves, in cooperation with the shoulder porhon panel 12, the back 
surface panel 13 and the bottom portion 4, to absorb deformation strain caused by variation m capacity. 
r00481 Accordingly, a considerably large variation in capacity which cannot hitherto be absorbed only by the shoulder 
Portion panel 12, the back surface panel 13 and the bottom portion 4 can now be absorbed by additional cooperate 
panel effect brought about by the recessed portions for gripping 6 and the plane portion 7, so that any deformat.on 
such as recess in the labeling portion 14 would not take place. 

r00491 What is more, the handy bottle 1 is provided in the body portion 3 positioned between the labeling port.on 14 
and the recessed portions for gripping 6 on both aides with at least a pair of vertical ribs 16 in an axial direct ton of the 
body portion 3 as shown in Figs. 1 ~5, so that the vertical beads 16 function to absorb variation of capacrty to deform 
the labeling portion 14 toward protuberant direction thereby preventing deformation of the labeling port.on 14 toward 
recessing direction. 
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[0050] The handy bottle 1 is provided on the periphery of the upper and lower ends of the body portion 3 with lateral 
ribs 17 and 17' which are connected to the plane portion 7encompassing the recessed portions for gripping 6 as 
obviously shown in Figs. 1 ~3. A connecting portion between the plane portion 7 and the lateral ribs 17 and AT are 
slant portions 18 and 18\ respectively, as shown in Fig.6. By virtue of the peripheral recessed lateral ribs, the body 
portion 3 connected to the shoulder portion of the bottle and to the bottom portion is scarcely deformed by power of 
gripping and reduced pressure. 

[0051 J As shown in Fig. 6, the body portion 3 is provided with the recessed portions for gripping 6 having three 
reinforcing lateral ribs 19 with the deepest portion 20 existing between the individual ribs. On either one side of the 
recessed portion 6, thumb is allowed to touch to any of the deepest portions 20 while the remaining fingers are allowed 
to touch to the deepest portion 20 on the other side of the recessed portion 6. The number of the reinforcing lateral 
ribs 19 is not limited to three and may be at least three. The handy bottle 1 can thus be grasped by a single hand 
whereby the above three reinforcing lateral ribs 1 9 serve to facilitate lifting up the handy bottle 1 by hand. 
[0052J Fig. 7- 1 2 show different embodiments of the handy bottle for the sa ke of explaining the feature of the present 
invention. 

is [0053] The lateral ribs 1 7 and 1 T are not necessarily connected directly to the plane portion 7 and may be adjacent 
with a little interval as shown in Fig. 7. Further, the handy bottle may be provided with the lateral rib on either upper or 
lower side only. 

[0054] Fig. 8 is a sectional view showing the state of using the handy bottle by hand, gripping the bottle at the deepest 
portions 20 by fingers. 

20 [0055] As shown in Fig. 4, a minimum distance (L) between the deepest portions 20 on both sides of the recessed 
portions for gripping 6 is set as 50% or less of the diameter (D) of the drum portion 3, i.e. U)^50%, to facilitate lifting 
up the body portion 3 by hand. Further, the shape of the recessed portions for gripping 6 in diametrical cross section 
almost bilaterally symmetrical to the deepest portion 20 as the center, i.e. the straight line 21 passing through the axial 
center T of the body portion 3 and the deepest portion 20 as the center. As the result, deviation in thickness of a resin 
and whitening due to super-stretching hardly tae place in the course of molding the handy bottle 1, and deformation 
also hardly takes place during the manufacture of the bottle, especially at the time of checking any pinhole and at the 
time of gripping or under reduced pressure. 

[0056] By the term "almost bilaterally symmetrical- is meant herein the state of almost bilaterally symmetrica] (in- 
volving the state of perfect symmetry as a matter of course) to the deepest portion 20 as the center; more precisely 
the state of almost bilaterally symmetrical to the straight line 21 passing through the axial center T of the body portion 
3 and the deepest portion 20 as the center, and a difference in the length in bilateral direction being 10% or less 
preferably 5% or less. 

[0057] In addition, an angle G1 of the recessed portions for griping 6 in diametric cross section is within the range 
from 0° to 90°, i.e. O'sei ^90°, as shown Fig. 4. If the angle 91 is less than 0° (i.e. 01 <0*), opening of the metal mold 
will not be made so that blow molding is difficult to perform. On the other hand, if the angle 91 exceeds 90° (i.e. 9>90°) 
fingers will hardly touch between the recessed portions for gripping 6, thus making it difficult to lift up the bottle by 
hand. A preferable range of the angle 61 is from 50° to 90°, i.e. 50^61 =S90°. By limiting the angle 91 to this range 
blow molding of the bottle becomes extremely easy and touch of fingers is smooth and sufficient for lifting up the bottle.' 
By the way a concrete shape of the recessed portions for gripping 6 is U-letter shape. 

[0058] The angle 62 formed by the straight lines 21 , 21 passing through the deepest portion 20 in diametric cross 
section of the recessed portions for gripping 6 and the axial center T of the body portion 3 is within the range from 1 20° 
to 180*, i.e. 120°s62£i180°. As the result, it becomes easy to hold the body portion 3 by fingers and palm of hand If 
the angle 62 is smaller then 120° (i.e. 92<1 20°), finger will hardly touch between the recessed portion for gripping 6 
to make it difficult to hold the bottle with hand. On the other hand, if the angle 02 exceeds 180°, (i.e. 62 >180°) too 
much fingers will touch between the recessed portions for gripping 6 to make it adversely difficult^ hold the bottle bv 
hand. 7 

[0059] The reinforcing ribs 19 mounted to the recessed portions for gripping 6 have a height of 3-6 mm from the 
bottom of the concave portion and a pitch of 20-25 mm in examples shown in the drawings. The three reinforcing ribs 
19 in the recessed portion for gripping 6 are necessary for improving anti-buckling strength, and in fact the buckling 
phenomenon would scarcely take place. 

[0060] Fig. 13 is a graph showing the result of a computer simulation by way of the finite elemental method to check 
deviation (maximum deviation) in shape of the handy bottles devoid of the ribs in case of increasing inner pressure of 
the bottles. 

[0061] In Fig. 1 3, the notation •stands for results of a test carried out for an embodiment of the bottle of the present 
invention shown in Fig. 2. The notation x stands for results of a test carried out for a trial example of a handy bottle 
which is similar in shape to the bottle of the present invention with the exception that the bottle of the trial example 
have three thin ribs and its shape in diametric cross section is bilaterally asymmetrical to a straight line connecting the 
deepest portion and an axial center of the bottle. 
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[0062] The notation ♦ stands for results of a test carried out in a similar manner for a conventional handy bottle shown 
in Figs 1 9 and 20. As is evident from Fig: 1 3, the bottle of the present invention (the notation •) is smooth in a curve 
for deviation over a wide pressure range and shows that deformation caused by buckling hardly takes place, as com- 
pared with the results of the trial example (the notation x) and the conventional bottle where the shape of the recessed 

5 portion for gripping in cross sections is bilaterally asymmetrical to the axial center. 

[0063] The shape of both ends 6a and 6b of the recessed portions for gripping 6 in axial direction thereof is honzontal 
as shown in Fig. 9. The handy bottle thus constructed serves to disperse power capable of causing deformation due 
to the buckling phenomenon initiated by a slight deformation of both ends 6a and 6b of the bottle, thereby exhibiting 
a technical effect of preventing such slight deformation. 

10 [0064] Fig. 14 shows result of analyses by way of computer simulation on the amount of deviation (a maximum 
deviation) in shape of bottles having the same recessed portion for gripping but being different in the shape of both 
terminal ends; a lateral shape (the notation •) and a curved shape (the notation A), in case of increasing the inner 
pressure of the bottles. In view of the results shown in Fig. 1 3, it is understood that the bottle of a lateral shape shows 
a deviation curve, especially at the initial stage of pressurization is smooth as compared with the case of the curved 

is shape, thus making it manifest that a slight deformation at the initial stage of pressurization hardly takes place. 

[0065] In the handy bottle showing an embodiment of the present invention, the length of the recessed portions for 
gripping 6 in the diametric direction is, as shown in Fig. 9, longer in the central portion C than in both end portions E 
(C>E). The reason why the central portion C of the recessed portion for gripping 6 is longer than both ends E thereof 
is that the central portion C is more removable and its removal absorbs the power of causing buckling phenomenon 

20 lest it should take place. 

[0066] The shape of the recessed portion for gripping 6 in axial cross section is formed to be protuberant outwardly, 
as shown in Fig. 10. As the bottom portion of the recessed portion for gripping 6 is outwardly protuberant in curvature 
(R), therefore, the amount of deformation at the time of pressurization can be decreased. 

[0067] Next, a process for producing a handy bottle of the present invention will be explained, taking a handy bottle 
25 of the shape shown in Fig. 1 8 as an example. 

[0068] At the outset, a preform 24 which can form, after molding, a handy bottle 1 , a mouth finish 2, a body portion 

3 and a bottom portion 4 is produced according to a method different from a blow molding method. As shown in Figs. 
15 and 1 6, the preform 24 is charged into a metal mold 25 for blow molding, which is composed of a movable inserts 
26 capable of forming the recessed portions for gripping 6 on both sides of the mold (only one side is shown in Figs. 

30 1 5 and 1 6), a stretch rod capable of charging the preform 24 into the mold from an inlet portion of the metal mold, and 
a press rod capable of approaching the bottom of the preform 24 from the outside of the mold (both rods are not shown). 
The stretch rod is inserted into the preform 24 charged into the metal mold 25 and heated for softening, while the press 
rod is brought to approach to the bottom portion of the preform 24 from the outside of the metal mold. The preform 24 
is thus interposed between the stretch rod and the press rod and stretched by cooperation of the two rods. Air is blown 

35 into the mold simultaneously with stretching or on the way of stretching to mold a handy bottle 1 . 

[0069] In this case, the movable inserts 26 capable of forming the recessed portion for gripping 6 is beforehand 
allowed to be on standby in a position at 2.0-2.6 times 1/2 of the central diameter (R) of the preform 24 [1/2R x 
(2 0-2 6)], i.e. the position at a ratio of the central radius of the preform 24 from the center line depicted by a chain 
line (R/2 = r) to the distance k to the front end of the movable insert 26 (k/r) being 2.0-2.6 as shown in Fig. 16. Blow 

40 molding is then initiated and the movable insert 26 is allowed to proceed to the deepest portion 20 of the recessed 
portion for gripping 6 when the proceeding of blow molding reached to 60% (±3%) of the capacity of the handy bottle 
1 or 60% of the capacity of the metal mold 25 for blow molding, thereby obtaining the handy bottle 1 as shown in Fig. 1 7. 
[0070] The timing of allowing the movable inserts 26 to work from the stanctoy position may be such that the rods 
for stretch consisting of a stretching rod and a press rod reaches to 80% (±4%) of the total moving distance. The result 

45 obtained is identical with the above. In the above process for producing a handy bottle, the weight of the bottom portion 

4 In the main body 5 Is reduced by 12-14.5% from the weight of the bottom portion in the main body obtained by 
molding the preform in such manner that the movable inserts 26 capable of forming the recessed portions for gripping 
6 are previously allowed in the metal mold 25 to be on standby in a location exceeding 2.6 times of the central diameter 
(R) of the preform 24 and then blow molding is effected, thereby reducing the weight of the handy bottle 1 

so [0071] No particular limitation exists in materials for constituting the handy bottle 1 of thepresent invention. In general, 
however, polyethylene, polypropylene, polyethylene terephthalate, copolymerized polyesters, etc. can be adopted. No 
particular limitation also exists in capacity of this handy bottle. Practically, the effect of this invention will be exhibited 
in a big size handy bottle of 1 .8 liters, 2.7 litters, 4 liters, etc. in capacity. A popular liquid, solid and semi-solid material 
such as an alcohol-containing drink, any kind of beverage, an edible oil, and various kinds of seasoning and flavoring, 

55 such as soy source and vinegar; a fuel, a machine oil, an emulsion, a liquid drug, etc. can be mentioned as contents 
of the handy bottle. 
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[Examples] 

[0072] The present invention and its effectiveness will now be illustrated in more detail by way of Examples and 
Comparative Examples. However, the present invention is not limited to these Examples. 

« Example 1» 

[0073] Using handy bottles made of polyethylene terephthalate having a capacity of 2.7 liters and various shapes 
as shown in Figs. 1-6, specific properties of (1) absorbability under reduced pressure and (2) evaluation of actual 
liquid pack are measured and evaluated according to the following methods: 

(1) Absorbability under reduced pressure: 

[0074] A bottle to be tested was filled fully with water, and provided with a rubber stopper on the mouth finish thereof. 
A needle of a syringe was pierced into the rubber stopper, and water in the bottle was taken out by the syringe to keep 
the bottle under reduced pressure. The degree of reduced pressure was increased to form a recess on the drum portion 
(labeling portion) whereby a jumped deformation was generated and the degree of reduced pressure (in terms of ml) 
at that time was measured. 

(2) Evaluation of actual liquid pack: 

[0075] A bottle made of a synthetic resin to be tested was filled with whiskey having an alcohol concentration of 40° 
and then was cooled down to 5 P C. The state of any deformation of the bottle was visually checked. On evaluation, a 
test sample where no deformation was observed was marked as O, while a test sample where definite deformation 
was observed was marked as x. 

« Example 2» 

[0076] Using a handy bottle made of polyethylene terephthalate having a capacity of 2.7 liters and a shape as shown 
in Fig. 7 as another embodiment of the present invention, the same measurement as described in Example 1 was 
performed. 

<Comparative Example 1> 

[0077] Using handy bottles made of the same resinous material as in Example 1 having a capacity of 2.7 liters and 
shapes as show in Figs. 19 and 20, specific properties of (1) absorbability under reduced pressure and (2) evaluation 
of actual liquid pack was measured and evaluated in the same manner as described in Example 1 . 
[0078] Results of the measurements and evaluation obtained in Examples 1 and 2 and in Comparative Example 1 
are shown in Table 1 . 



Table 1 




Absorbability under reduced pressure (ml) 


Evaluation of actual liquid pack (alcohol 






concentration 40°; filled at 40°C 5°C) 


Example 1 


-75 


O 


Example 2 


-65 


O 


Comparative Example 1 


-40 


x (concave deformation) 



[0079] In view of Table 1 , the handy bottles of Examples 1 and 2 made of polyethylene terephthalate are excellent 
in absorbability under reduced pressure (ml) and in evaluation of actual liquid pack as compared with Comparative 
Example 1 , thus making the effect of the present invention obvious. 



« Example 3» 

[0080] Using a bottle made of polyethylene terephthalate having a capacity of 2.7 liters and a shape as shown in 
Fig. 2, measurements were carried out with respect to the following items: 
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(1) Dropping strength for filled bottle alone 

(2) Pressure for checking antl-pinhole 

(3) Easiness for gripping. 

5 [0081] Concerning the item (3), evaluation was made functionally by a manual test. 
<Method for measuring the physical properties> 
(t) Dropping strength for filled bottle alone: 

10 

[0082] A handy bottle filled with 2.7 liters of water and tightly sealed with a stopper was dropped from a height of 30 
cm onto the surface of concrete whereby the impact state of the bottle made of the synthetic resin was visually observed. 
Unless no particular influence was observed, the length was stepwise increased by 1 0 cm, and the height was measured 
when a relatively large influence such as occurrence of the buckling phenomenon or collapse of the bottle was visually 
15 observed. On evaluation, a height of 50 cm or higher was marked as O, while a height of not more than 50 cm was 
marked as x. 

(2) Pressure for checking anti-plnhole: 

20 [0083] Pressurized air was supplied to a vacant handy bottle so as to increase the inner pressure gradually, and the 
pressure of causing the buckling phenomenon was measured. On evaluation, a pressure of 0.5 kg/cm 2 or higher was 
marked as O, while a pressure of not more than 0.5 kg/cm 2 was marked as x. 

(3) Easiness for gripping: 

25 

[0084] Easiness for gripping was functionally evaluated on condition that the bottle was filled fully with water. On 
evaluation, the condition of easy griping was marked as O, while the condition of difficult gripping was marked as x. 

< Comparative Example 2> 

30 

[0085] Using a handy bottle made of the same material as in Example 1 having a capacity of 2.7 liters and a shape 
as shown in Fig. 11 for a trial example, the measurement was carried out for the same items as in Example 1. 
[0086] Results obtained in Example 3 and Comparative Examples 2 and 3 are shown in Table 2. 



Table 2 





Dropping strength for filled 
bottle alone (cm) 


Pressure for checking anti- 
pinhole (kg/cm 2 ) 


Easiness for gripping 


Example 3 


90 O 


1.00 


O 


Comparative Example 2 


90 O 


1.0 0 


X 


Comparative Example 3 


30 X 


0.3 x 


O 



[0087] In view of Table 2, the effect of the present invention is evident in that even in case of a big size bottle, it can 
gripped and lifted up safely since the handy bottle according to Example 3 is in fact deep in the recessed portion for 
45 gripping for aiming at easiness of holding, and shows a performance as handy bottle and no difference in physical 
properties as compared with Comparative Example 1 wherein the bottle is shallow in the recessed portions in gripping. 

« Example 4» 

so [0088] Using a preform made of polyethylene terephthalate, which is to form a handy bottle having a shape as shown 
in Fig. 2 and a capacity of 2.7 liters, blow molding was carried out in such manner that movable inserts having a stroke 
(ST) of 7.5 (ST=7.5) were on standby in a position of 2.31 times 1/2 of a central diameter (R) of the preform in a mold 
for blow molding and were allowed to proceed toward the deepest portion of the recessed portions for gripping when 
proceeding of the blow molding reached to 60% of a capacity of the handy bottle, whereby the desired handy bottle 

55 was obtained. Concerning this handy bottle, distribution in thickness was measured for the following items: 

(1) Concerning distribution in thickness of the recessed portions for gripping in vertical direction, thickness was 
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measured in each position distant from the bottom portion along the line F as shown in Fig. 18. 

(2) Concerning distribution in thickness of the recessed portions for gripping in lateral direction, thickness was 
measured in a position of 128.5 mm distant from the bottom portion along the line F as shown in Fig. 18. 

(3) Concerning distribution of weight in each portion, individual portions of the distance from the bottom portion 
along the line F as shown in Fig. 18 were divided and the weight of each portion was measured. 

« Example 5» 

[0089] A handy bottle was produced in the same manner as illustrated in Example4 except that the movable inserts 
having a stroke (ST) of 10 (ST=10) was on standby in a position of 2.31 times 1/2 of a central diameter (R) of the 
preform in a metal mold for blow molding. Regarding the resultant handy bottle, distribution in thickness was measured 
for the same items. 

Comparative Example 4> 

[0090] A handy bottle was produced in the same manner as described in Example 4 except that the movable inserts 
having a stroke (ST) of 0 (ST=0) was on standby in a position of 1 .99 times 1/2 of a central diameter (R) of the preform 
in a metal mold for blow molding. Regarding the resultant handy bottle, distribution in thickness was measured for the 
same items. 

Comparative Example 5> 

[0091] A handy bottle was produced in the same manner as illustrated in Example 4 except that the movable inserts 
having a stroke (ST) of 0 (ST=0) was on standby in a position of 2.66 times 1/2 of a central diameter (R) of the preform 
in a metal mold for blow molding. Regarding the resultant handy bottle, distribution in thickness was measured for the 
same items. 

[0092] Results obtained in Example 5 and Comparative Examples 4 and 5 are shown in Tables 3 and 4 below. 



Table 3 







Example 4 


Example 5 


Comparative Example 
4 


Comparative Example 5 


Inserts stroke 




ST =7.5 


I ST =10 


ST = 0 


ST=0 


Position of Inserts on 




36 


36 


31 


41.5 


standby 












Lateral stretch (x) of 




2.31 


2.31 


1.98 


2.66 


Inserts 










Distribution ofthicknes 


s In vertical direction of Recessed portions tor gripping 






300 


0.515 


0.56 


0.515 


0.508 




284 


0.42 


0.44 


0.38 


0.422 


Panel portion 


255 


0.43 


0.43 


0.403 


0.419 


Shoulder portion 


227 


0.34 


0.33 


0.335 


0.387 


Upper rib 


217 


0.38 


0.38 


0.395 


0.447 




200 


0.44 


0.45 


0.441 


0.438 


Recessed portion 


128.5 


0.431 


0.443 


0.445 


0.52 


For gripping 


57 


0.56 


0.54 


0.499 


0.467 


Lower rib 


40 


.0.52 


0.5 


0.48 


0.56 


Lower portion (max) 


24 


0.55 


0.53 


0.51 


0.545 


Heal 


8 


0.7 


0.68 


0.69 


0.683 


Bottom surface 


0 


0.65 


0.62 


0.56 


0.668 


Distribution of thickness 


s In lateral direction of Recessed portions for gripping 




Labeling portion 




0.44 


0.447 


0.47 


0.46 


Recessed portion (side) 




0.397 


0.392 


0.445 


0.43 


Recessed portion 


128.5 


0.431 


0.443 


0.445 


0.52 



11 



EP 1298067A1_I_> 



EP 1 298 067 A1 



Table 3 (continued) 







Example 4 


Example 5 


Comparative Example 
4 


Comparative Example 5 


Distribution of thickness in lateral direction of Recessed portions for gripping 


Recessed portion (side) 
Panel portion 




0.379 
0.462 


0.374 
0.486 


0.435 
0.516 


0.404 
0.484 



Table 4 



Distribution of weight 




Range of height 
(mm) 


Example 4 


Example 5 


Comparative 
Example 4 


Comparative 
Example 5 


Shoulder portion 


217-342 


29.4 


30.1 


29.8 


29.3 


Upper body portion 


128.5-217 


20 


20.1 


20.9 


20.1 


Lower body portion 


40-128.5 


21.4 


21.5 


22.9 


21.2 


Heal portion 


0-40 


15.2 


14.6 


14.5 


14.2 


Bottom portion 


0 


13.6 


13.3 


11.5 


14.7 




Total 


99.6 


99.6 


99.6 


99.5 



25 [0093] In view of Tables 3 and 4, it is understood that the handy bottle obtained in Examples 4 and 5 of the present 
invention are thin in the thickness of the bottom portion and are thus decreased in the weight, but the thickness in the 
heal portion becomes thick on the contrary so that the weight of the bottom portion can be decreased without damaging 
stiffness of the body portion. In contrast to this, the handy bottle of Comparative Example 4 is thin in the thickness of 
the bottom portion and the weight is decreased, but the thickness is too thin so that a problem is raised in strength of 

30 the bottom portion. The handy bottle of Comparative Example 6 is thick in the bottom portion and the weight is increased, 
but the heal potion is adversely thin and the weight thereof is also decreased so that it becomes impossible to decrease 
the weight of the bottom portion without deteriorating stiffness of the body portion. 

[Effect of the Invention] 

35 

[0094] In accordance with the first embodiment of the present invention, the recessed portions for gripping on both 
sides of the body portion are encompassed by a plane portion so that the recessed portions for gripping and the plane 
portion as a whole act as a panel, and this panel effect serves to absorb deformation strain caused by variation in 
capacity. Even if variation in capacity takes place frequently, therefore, the recessed portions and the plane portion as 
40 a whole absorb deformation of the bottle so that a beautiful appearance of the bottle can be kept to prevent deterioration 
of commercial value of the bottle including the contents thereof. 

[0095] In case the vertical ribs act to absorb variation in capacity, the labeling portion is deformed toward protuberant 
direction thereby preventing deformation of the labeling portion in recessed direction in addition to the above effect. 
Moreover, the recessed lateral ribs connected or adjacent to the plane portion encompassing the recessed portions 
45 for gripping and extending to the diametric direction act as reinforcement against deformation so that the shoulder 
portion, the body portion and the bottom portion hardly tend to deform on gripping or at the time of pressurization or 
reducing the pressure. 

[0096] In accordance with the second embodiment of the present invention, the recessed portions for gripping have 
a deepest portion with sufficiently depth so that the bottle can be lifted up by hand. As a shape In diametrfc cross 

50 section of the recessed portions for griping is dilaterally symmetrical, deviation in thickness hardly takes place on 
molding and also deformation at the time of pressurization for checking any pinhole or at the time of reduced pressure 
caused by lifting up the bottle by hand. Consequently, the present invention achieves such effect that the handy bottle 
obtained is excellent in dropping strength, capable of preventing the buckling phenomenon, excellent in resistance to 
pressurization and reduction of pressure, and easy for lifting up and carrying because of sufficiently deep recessed 

55 portions for gripping : while maintaining moldabiiity and lightweight property. 

[0097] Further, the angle 01 is within the range from 0° to go°, while the angle 02 is within the range from 1 20° to 
180°. Thus, the bottle can easily be held by fingers and palm of hand. These ranges of angles make opening of the 
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metal mold smooth so that superiority in moldability is more distinct. 

[0098] The buckling phenomenon is initiated by a slight deformation in both ends of the recessed portions for gripping 
in axial direction thereof. By making the shape of the both ends horizontal, such slight deformation hardly takes place 
in both ends so that the effect of preventing the buckling phenomenon at an initial stage is also distinct. 

s [0099] The recessed portions for gripping are molded outwardly protuberant so that the amount of deformation is 
proportionally decreased at the time of pressurization. Further, the length in diametric direction of the recessed portions 
for gripping is longer in the central portion (C) than in the both end portions (E) so that the central portion (C) is more 
movable and its removal can absorbs the power of causing the buckling phenomenon. By virtue of the outwardly 
protuberant reinforcing ribs serve to enhance buckling-resistant strength lest the buckling phenomenon should take 

10 place. Further technical merit is that three protuberant reinforcing ribs are well fit for fingers to make the bottle easy to 
be held. 

[0100] According to the process for producing the handy bottle of the present invention, the position of the movable 
inserts on standby can properly be determined while the timing of allowing the movable inserts to work when the 
proceeding of blow molding reaches to at least 30% but not more than 70% of the capacity of the bottle, with a view 

15 to varying distribution of thickness in vertical and lateral directions thereby making the bottom portion at least thin in 
thickness while preventing decrease in thickness of the heal portion just above the bottom portion. Distribution of 
thickness in vertical and lateral directions can thus be controlled while maintaining the moldability and lightweight 
property. Furthermore, the sufficiently deep recessed portions for griping enable easy holding of the bottle and excel 
in dropping strength thus preventing the buckling phenomenon effectively. 

20 [0101] It is to be construed that the present invention is not limited or restricted to the embodiments described here- 
inbefore and any modification, alteration and substitution can be made within the scope of the appended claims. Such 
variations are not to be regarded as a departure from the spirit and scope of the invention, and all such modifications 
as would be obvious to one skilled in the art are intended to be included within the scope of the following claims. 

25 

Claims 



1 . A handy bottle which comprises a bottle made of a synthetic resin having a mouth finish, a body portion, and a 
bottom portion and provided on both sides of the body portion thereof with recessed portions for gripping, wherein 

30 in that the recessed portions on both sides are encompassed with a plane portion. 

2. A handy bottle according to claim 1 , wherein a label portion is positioned in the body portion opposite to the body 
portion provided on both sides with the recessed portions for gripping, and the body portion positioned between 
the label portion and the recessed portions for gripping on both sides is provided with vertical ribs in an axial 

35 direction of the body portion . 



3. A handy bottle according to claim 1 or 2, wherein recessed lateral ribs extending in peripheral direction are provided 
in connection or adjacent to the up side end and/or down side end of the plane portion encompassing the recessed 
portions for gripping on both sides. 

4. A handy bottle according to anyone of claims 1 to 3, wherein a minimum distance (L) between the deepest portion 
of the recessed portions for gripping being 50% or less of the diameter (D) of the body portion (170^50%) and a 
shape in diametric cross section of the recessed portions being almost bilaterally symmetrical to a straight line 
connecting the deepest portions and the central axis of the body portion. 

5. A handy bottle according to anyone of claims 1 to 4, wherein an angle (61) of the recessed portions for griping is 
within the range from 0° to 90° in diametric cross section (0^61^90°) and an angle (62) formed by the lines 
connecting the deepest portion in diametric cross section of the recessed portions for gripping and the central axis 
of the body portion is within the range from 120° to 180° (120°^62^ 180°). 

6. A handy bottle according to anyone of claims 1 to 5 wherein a shape of the recessed portions for gripping on both 
ends is horizontal in an axial direction. 



7. A handy bottle according to any one of the claims 1 -6, wherein a shape of the recessed portions for gripping in 
55 cross section is outwardly protuberant in an axial direction. 

8. A handy bottle according to any one of the claims 1 ~7, wherein the length of the recessed portions for gripping 
in diametric direction is longer (C>E) in the central portion (C) than in the both ends (E). 
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9. A handy bottle according to any one of the claims 1 -8, wherein the recessed portions for gripping are provided 
with outwardly protuberant auxiliary ribs extending in a diametric direction thereof. 

10. A handy bottle according to claims 9, wherein the auxiliary ribs are three ribs arranged in an axial direction of the 
5 bottle at a given intervals. 

11. A handy bottle according to anyone of the claims 1 to 10, wherein the mass of a bottom portion of the bottle is 
12-14.5% of the total bottle mass. 

10 12. A process for producing a handy bottle which comprises blow molding a handy bottle having a mouth finish, a body 
portion and a bottom portion and provided in the body portion thereof with opposing recessed portions for gripping 
by the aid of a metal mold, characterized in that the blow molding of the bottle is carried out on condition that a 
pair of movable inserts capable of forming the recessed portions for gripping are previously on standby in a location 
at 2.0-2.6 times 1/2 of the central diameter (R) of a preform from the central axis of the preform [1/2R x (2.0 to 

is 2.6)], and the movable inserts are allowed to proceed toward the deepest portion of the recessed portions for 

gripping in the course of proceeding of blow molding thereby making the bottom portion at least thin in thickness. 

13. A process for producing a handy bottle according to claim 12, wherein the movable inserts are allowed to proceed 
at the time the proceeding of blow molding reaches to at least 30% but not more than 70% of the inner capacity 
20 of the handy bottle. 



25 
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FIG. 2 
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FIG. 5 
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FIG. 6 
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fig. 7 
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FIG. 8 
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